The chemistry of 2-thiazolin-4-ones has received considerable attention in the last decade [1] [2] [3] . Sev eral novel transformations of this ring system into the mono and condensed heterocycles has been observed [4] [5] [6] . As a part of our program directed for de velopment of new procedures for the synthesis of azoles [7] , azines [8] and their condensed derivatives [9] we have recently reported synthesis of several new 2-functionally substituted-2-thiazolin-4-one de rivatives [10] [11] [12] and their conversion into thiazolo [2,3-a] pyridines [6] and 3-(2-thiazolin-2-yl)pyridines [12] via reaction with cinnamonitrile and a-functionally substituted cinnamonitrile derivatives. It has been found that the nature of the product obtained depends on the nature of the functional substituent at the cinnamonitrile derivative. Now, in order to define the scope and limitations of the utility of these reactions for the synthesis of thiazolo [2,3-a] pyridines, the behaviour of the 2-functionally substi tuted derivatives ( l a -c) toward a variety of arylsub stituted cinnamonitrile derivatives (2 a -g) has been investigated. Thus, it has been found that l a reacted with 2b , c, e, to yield products resulting from reac tion of one molecule of l a with two molecules of each 2 b, c, e with elimination of one molecule of malononitrile or ethyl cyanoacetate. Similarly lb reacted with 2 a , c -f to yield also a 1:2 adduct with elimination of malononitrile or ethyl cyanoacetate. Several theoretically possible structures were consi dered. IR data of the product revealed a band at the stability of the reaction products under condi tions reported to effect ready cleavage of similar adducts into pyridine or thiophene derivatives [13] . Structure 3 could be however readily established for the reaction products via their synthesis from the reaction of 2 with thioglycolic acid a reaction which proceed, almost certainly via intermediacy of the ylidenethiazolone derivative 4.
In contrast to the behaviour of l a toward 2b , c, e, compound l a reacted with 2 f to yield product which may be formulated as the arylidene 4 a ; X = C N ; Ar = C6H4Cl-p or isomeric 5. Structure 4 was assigned for the reaction product based on *HNMR which re vealed thiazole H-5 at < 5 4.6 ppm, ylidene proton at 6.66 ppm, a multiplet for four protons at 7.0 -7.2 ppm, and a low field proton (6 12 ppm) for thiazole OH. If this compound is the isomeric 5, the ylidene proton and at least two of the aromatic pro tons should hav appeared at lower field (ca. 7.6 -8.6 ppm) . Assignment of 'H NM R data for compounds 3 in experimental section). Similar to the behaviour of l a and 2 f compound lb reacted with 2g to yield the arylidene derivative 4b; X = C o 2C2H5; Ar = C6H4N(CH3)2-p. Similar to the behaviour of l a , b compound l c reacted with 2e, f to yield also a product resulting from addition of two molecules of 2 e , f to l c and elimination of one molecule of ethyl cyanoacetate. Here structure 6 was also considered as a possibility. However structure 6 was readily eliminated based on IR and 'HMNR. Thus, the IR spectra revealed two carbonyl absorption bands at 1710 cm-1 (thiazole Co) and 1680 cm-1 (amide Co). 'H NM R revealed a signal at d 4.8 ppm for thiazolo [2,3-a] pyridine H-6 and revealed aromatic protons as a multiplet at d 7.4 -7.6 ppm. If this compound is isomeric 6 differ ent pattern for IR and 'HNM R should habe been observed.
In contrast compound l c reacted with 2 a , b to yield compound 6. The structure of 6 was inferred from analytical and spectral data. 8.16 (d, 2H ) . These data can be only inter preted in terms of the thiazole-2-ylpyridene structure 7. Thus the signal at 3.30 ppm for NH2, 4.0 ppm can be then assigned for thiazole CH2; the 4.9 signal for pyridine H-4. The two signals at 7.16 and 7.33 ppm for the thiazole and pyridine ring NH and the two doublets at 7.66 and 8.16 ppm for the four aromatic protons.
Similar to the behaviour of l a , b toward 2f, g, compound l c reacted with 2d to yield the arylidene derivative 4 c , Ar = C6H4N(CH3)2. The results so obtained point out that 2-functionally-substituted-2-thiazolin-4-ones reacts with arylsubstituted cinnamonitrile derivatives via three different reaction pathways. Thus, in most cases, compound 1 reacts with 2 affording products, resulting from addition of Chart 1 two molecules of 2 to one molecule of 1 and elimina tion of either malononitrile or ethyl cyanoacetate. In other cass formation of 1:1 adduct is observed and in the third case only arylidenes are formed from reac tion of 1 and 2. In order to account for these facts we suggest that the prototautomers of 1 (cf. structures 8 and 9) are the reactive species in reactions leading to formation of thiazolopyridines. When the functional substituents is strongly activating group as in case of l a , b the prototautomer 8 is the reactive species and this leads via Michael addition and elimination of either malononitrile or ethyl cyanoacetate to the isolable end product. In case of l c the prototautomer 9 is the predominating species. This may react with the cinnamonitrile derivatives to yield either thiazolo [2,3-a] pyridines as in case of 3 i, j or the 3-(2-thioazolin-2-yl)pyridines as in case of 6 a , b. Compet ing with this reaction pathway is the possible conden sation of 1 with the aldehyde resulting from ylidene bond cleavage under the reaction conditions. In case when ylidene bond cleavage is much faster than Michael addition, ylidene formation predominates as in case of 4. The third mechanistic pathway is shown in Chart 1.
Experimental
All melting points are uncorrected. IR spectra were recorded on a shimadzu 408 spectrophotome- Analytical data were performed by the analytical date unit at Cairo University.
Condensation o f compounds l a -c with nitrites 2 General procedure
A suspension of each of l a , b (0.01 mol) and the appropriate 2 a -g (0.01 mol) in ethanol (50 ml) was treated with piperidine (1.0 ml). The reaction mix ture was refluxed for thirty minutes then left to cool to room temperature. The solid product, so formed, was colleted by filtration and crystallised from the proper solvent (c f. Table I ).
The reaction of l c and 2 a -g was conducted simi larly utilising pyridine (50 ml) as solvent. The reac tion mixture was worked up by pouring onto water and filtration of the precipitated solid product.
Reaction o f 2 with thioglycolic acid
Thioglycolic acid (0.015 mol) is added to a solu tion of the appropriate 2 a-g in ethanol (50 ml) in presence of triethylamine (1.0 ml). The reaction mixture was heated under reflux for 2 h and then evaporated in vacuo. The solid product, so formed, was collected by filtration and crystallised from the proper solvent. The products obtained were found identical with the corresponding thiazolo [2,3-a] pyridines.
